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1 

§ (tflx 9 TOE =3 K«J£«:B— JE^ffidl&o a 

us** 2] §9**1 \cmm.(o^u-y<mm^^^ 
r % mmmm^y M7— *srh, mmmwxDAtfim^ 

T, ME**** h!7 — ffi#/S^&ffl[Hj&£fl! 

Bo 

[IS** 4] !S**1 ^E«cOU">— ^EBK1*3V^ 
A^lcKtt ^ixfc^y ^ $*£a*«x.TV*S d t £ 

[us** 5 ] fH!r**4 fdfBtBcco u>is—s<mv&izjs\,* 

T, flllE^y ^-ir — S^ate, ilB3W<i/-#(JI©A 
* >Pt L TBf 0) IMMLE ft ppim LT^yf t-^^ff 
5 «fc 9(:^ot^5:^«i:t§ ^'>-/<@B 0 
[fS**6 ] SB** 4 \£fcm<D\sis—s<lg\i&\zis\ty 
T, StfE^y ^ir — 5^a«:, buE=i ^g|5<OA 

ch-T6 u-v— >^|HIBo 

[f»** 7 ] 19** i CBUlo i^v— ^iHlBJciai^ 
BIB. 

[SB** 8 J 1***1 {-EilK^L-v'-^<lHlB(c:^^ 

Bo 

[SB**9 ] SB** i ^Eiffi<ou^-^<iaB(c:*5ti 
T\ fitrE = * v-=e— K7>r- K'< IslBJi, 2,f:flcoA 

tr^sci ^—^wxk. 
umm i o ] in** i {cEiffiw^v—^^fEiB^^^ 

T, HUE K7-f- K/<y^iaBtt, — jattott 
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[SB** i i ] SB** i tdEflflttf) u->— /<0B(£*3V* 
T, 8JE = W^-#lB^ffifli-*-51fi«a(4, ±TCM 

[SB** l 2 ] SB** l '<EIBfc*3^ 
©Bo 

[»** l 3 ] Mf#« l 2 tciEttco u >- /<ElB(c:*5 
v^T, WrEBf^OU^/HSBBtt, «aS(«jaEo*iBB"C*>« 
r t ^ISirtS t-^-^lHlB 0 

[19**1 4] BI*q|i^E«©^->"-^|HiB(c*jv^ 
iljfEawn — ^gflte, huE = * K7-f- K 

zmumcmw)*- K©*«ie**& < try y^iaB 

EJBo 

[»*rRl 5] a»K7^/<@Bt, K»»K7>r/< 

*m%-r Z> u->-^|eIB t S:«6 x. fc« »eiS >^ =r A "C 
^oT, h9E^">— ^EBtt, l ~ l 4 couvffr 

i *^EJtt«) \s ->"-/<iaK-e*)S r t t -r^ft 

[0 0 0 1 ] 

ir-r^Uv—^iuBfw^So iir¥, 

ttjoD, DRAM^fO^flsEttHSB-^^n 

5»»:ftoT*r^6. dram 
50 iSliafflO|B|±^^iBtftoT3KT^-S 0 %ZT\ J:^- 
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3 

[0 0 0 2] 

fi^lElj K7>f/<, l 0 2fi4r — l 0 3fiHBijUv- 
^EK) , LT, 1 0 4 ttHtJBlfigt** 
Lti^ Q m l K^SixS J; «x.tf, stf— KBB-f 

T\ ^HKj K7>f 1 0 1 li«*OiSffi«-Cfc-S 

'< (±eflt«B) i-i^itbtt, 4fc, u->-y<ia» 
1 0 3tt«»^fift«"C*5±B«3SB 
ttfejh/Ci^So *fc, ^EIK 1 0 3coA^#J (31 

ODjA^) fcite, »*«BEVttJc»*«ixfc|»iB»Btl 04 

jWRtt&n-c^a. &*3, sun* (feflut*) 

flr^a&Mt, #-KIB J ^IE*IIII*fft"Cft<, ft 

[0003] 20 

£ 3 ft fit tgiSV^f Afc^o^r, HSb 
lout ItKWtcii^^k^^a-efcsotc^LT, u 

[0 0 0 4] *flsftfc:, HlOiM-fiiS^^-McjS^ 
j£fiflli|<E>Sffib 1 0 1 7i^^ — ^U^LT 50 

Bmztbtzmmm^te. S:mm<Di^>-y<m^i 0311 
as: h ti it m)m m»\z x v mw> mm <* ti z> & 5 \z a o 

«*<OftaiJfi#j&*Bm> tf-iS^tfB P S (Bit/sec) t 
[ 0 0 0 5] £ bid, fie3R(DU^— ^Inlgg 103(4, S 40 

[0006] ±»Lfctt*<ofs»ea6fi[«^ 
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[0 0 0 7] 

^aSrtfnx, ffiEavH — ^gfN4, ifuE^iS* s/ h 17 

[0 0 0 8] *»W©*2(0»(B^ < tn«, ^3«J K7>C 
^ElKt, g^^lffij K7^/<ElBS^««ESnaBEII!Ki K7 

w^tiiM ^-{KiU'V^x Atfcot, Hftsau'>— ^<ihik 

[0 0 0 9] *«W*rj:4xtt, h!7-^fflJtt % 

m^^r^ffl^^^^a, ^j:t^, Rsa^afw^-r-5 

3 w^u— ^g|5(4, ^ffl^s/ h 17 — ^gp^ttS^SriSifa-r 

[0010] B2 tt*»W«c«-S U">-/<0fS©JRa« 
J*4r^"j"iaT*>S Q El2fe:*5^-c\ #181^^- 1 ttfitft* 
^h!7 — ^fc, 214 = WnV- ^gi^^LT^ 
5 0 h!7-^^l(l x ^>T 1-1 6*5<t 

Win, 18t«tLTt^ 0 tLT, l/y-/< 

mis©— jj<DAt)v+ mmzm-tbtiizx'C i 

l^iWii 7 it ^ u~ 2 0-^) a 

<OK1iv- it, DtM^lttJtbixfc^-f 1 4*5J:V* 
iai 8 Sr^LT 3 ^«B2©ffi*©AA U >^^< 

-^2 2 (DAM «i««$iXTV^ 0 
[ooiil^yfn t^ffll 7 <tco^y~ K N 
y^- 1 4 t^iSi 8 <b^»t^y- K(d(4, 
thm^^j/f 1 2fcJ:u«i 3^LTH5i ^#ngm 
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BZVref tfffllm £h,Z> <fc 5 i:4ot^4. £«bl^ ^ffl 

1 7 <t-f >v<-# 2 1 fcoftlt/- h\ *3<fct^ til 
8t>fwW2 2i:iD«»;-Kl:tl, *ix*7x;*>f 

5*5J:lM 6^^LTg?2co#R3m0EVref , 7)5|Hri 

[00 1 2] 3y/<i/-^|[(l2|i, 2o^W<-^2 70 
1, 22, &£T$ S 3^^- K:7-f — K»< ^[5)88 3 
K-fcOflMtStU «»S*Lfc***y h!7-*»l<0ttl 

* dJ: «9 =^>-^e- KfllJ£*£ b*w(fc*-f-a J: 9 Kfco 
ti^o IU3^II12(c:^-t"Uv'— /<lHlSS^«fc'5=3^-v-=e 

>^e- Km/El&5feJ* (CMRR : Common Mode voltageR 
ejection Ratio) Tfo 9 , WNi^Mttft (log f) "Cfc 

[0 0 13] g]3M^£*L£<fc 5fc, JHttlM*ffi;^«tf 20 

2 let 9 ^y^- K«/E*«Sb^l»**ix5J: 5fc4 

[0014] ***3> M7-*8ri -e#4, 

[0 0 15] ^^U-«2m fc^S^^y^- 
'M'^^liyjWS^T1j;^< 2o^M >v<— * 2 1, 22^ 
^-^2 1, 2 2©tUAi:4*hS3^e^- K?1EE 40 

£i%2>Z k\ct£Z> 0 

[0016] -coj; '<iattH, 3D 

v" * X A CO jfcflfcas qjfig ( - ft 3 o 

[0017]' 50 
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*5 j; mt^r&m isxzr j±<Dm&m &mm m l x mm 
-fz> 0 in 4 ^is-^m&nB 1 

* M7 — *fflk 2(i=iy/N 4 i/- ^gfl, Lt, ^v^e 

[0 0 18] mm^y M7-*«l|*, ffiratfcH2t 
y^-i i~i 6:fcSj;U«Jgffl;i 7, 1 

LT^ WU — *gI52co— jjCDXt) MW<-^2 10 
A^) ic^^tt, Hail:, flil^coA^V- E^iJ^ 
Kftbttfc^-Y 1 4*5«tu«Sft 1 8 Sr^LT^^N" 
U-^a5 2(^f{ll*-coA^ W W<-^2 2(DAA) fcltg 

[0019] x^yfi 1 <t^ffli 7 tcomms- K\ 
fc«tt>\ 1 4 ^^^1 8 t<omms— n^tt, 

J tti j etix<<( 2 4oJ:U?l 3^Lt^l co#fHfll 

BEVrefOdSHWDSttS J: 5l:<tot^S. 
1 7 2 1 k<Dmms~ K\ £5c£U\ tffll 

8^^-^2 2^gly-KC(t ^H^n^-f 
s/^-l 5fc5j;t>*l 6 ^^LT^2co#Bami±Vref ^pp 

-^^l t^J; OHIbffi ^^iixaa*^*- KTliBE 

^)Mii-t5J::i:^otv^ (0 3Og«Ai# 

[0020] ::t\ m 1 o#!$mmvrefOte, i/V- 

ref fi, ^^-^EK^rt(f|JiaBtc:»Lfc«JEi: 
0i]A.tt, M<Z)3 ^gfS2co-r >v^— ^ 2 1*3 J: 

[0 0 2 1 ] y hV-tffil T-H, Il(D7x- 

xk*3v*-c\ ^^5/^1 1 4 **yymx*x<<( 

y^l 2&£Xfil 3 4r^-^ttffilc:i-<5t#*C, ^-f 
1 5^J;U?1 6iSrt^liatgll 7*3«ttJ«l 8 CO 
*8L 3fet/^, ^SR2<^A*S» J F0 7 p y^^ 

2 i*5j:rjt2 2*c#LT-to»fP^»ait4SJ; 

fcjs^-C, ^^^fi l^J^t/i 4^^ytl(:f^i 
^yf 12, 1 3^J:l/7^ 7 f 1 5, 16* 

t7«ii}:LT, Mi 7^j;tKi szftLxmmm^ 

-^2 i*5J:t/2 2) ^IT, JHEm 1 coy 

* - X i » 2 co y x - X * £ 2 U$ «9 ig -f z k ( d J: »9 , 
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^^ct^T-t^o 4*5, z<Dmm^y h v— n: & 

[ 0 0 2 2] =*>-s<ls— *«12tt, 2o^y/^-^2 
KiflflUSSit, fltl&SixfcSa+s/ h!7-*fflia>ttl 

9\z.± <9 =^>*— KWEfc* fcW»*i-<5J: 5fc4o 
Tt^ 0 W< — * 2 1 ; 2 2li, Pft*^SMOS 
h ^v^^ (PMOS h7^^) 211 ; 2 2 1 
ioit/Nf t^^lMOS hyVv 1 ^^ (NMOSh7 
^isX?) 2 12; 2 2 2^bS5*»'^xyKW 

(SSftfS*) «t, WfilNMOS h7^^2 1 2 
*3«fcl*2 2 2(7?y- HcflM&Sft, PMOSh7 
Vv^* 2 1 lfc«t^2 2 1lt -^^bb >i/X#(D 

A^^ffl (y-h^ffl) ^tatrj; y&mit&m 

Stt^ldtt, B4i:^t«t5/j:NMOS h7^^A 

(102) *^LT«**att»a*n»<0 k?-<'< 

[0 0 2 3] = K7-f- KV<?/^|Hli2S3^, A 

drLTffl^^n. PMO S h 3 1 1 *5«fctfN 

MOS h7^^ 3 12 — 31 8^^l*S^ttJg|53 
l , IfetfU:, pmos h7^7^ 3 2 1, 3 2 2*3 J: 
t>*NMOS F7>"/^^ 3 3 2 3, 3 2 4frhf&Z>7 J 
- K»<5>*ffl3 2«r«*.-CV^. tfefcbffi3lte, XVIt 
EZVrefl ^ 2 1,2 20tU^<b^r^!Slj>fefetU 

f£ 2*B<7> h^y^^^^t ( h7>-^^ 3 13, 3 1 
4*5«fct)<3 16, 3 17) ^^J<ii(7) h7>^^ 3 1 1 
&£Xfi3 1 2tri»3&StLfc««t 7^ 
-hV<^3S3 2te, «fcfcB«5 3 1 ^a*riS0tJ&Sixfc2 
0(0 PMOS h7^^^ 3 2 1, 3 2 2 *3 J: t^gff^O 
r^®EHVcn^SlAn$n/c 2 OCONMO S F7>y 
** 3 2 3, 3 2 4 J: *9 tS/jfe^tLTV N ^>o tit, h 

3 2 1 *5j:t^3 2 3cD\%@i/- KriW 
* 2 1 (OUJA^SIitSix, F7^^^ 3 2 2io 

£U<3 2 4«;- KrtW i^-* 2 2 0m*(C«JK 
SixS «fc 5 CftoT^S. 4*3, h7^y^^3 15^ 

[0 0 2 4] ^LT, =Hr>^r- K7>r- ^ ^lelff^ 
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3 13, *fetU6R3 1 (dj: «9 >v<— * 2 1 *3<fctf2 2 (Dm 

9, K»<5>*S|J3 2 ^J: 9 =^>"^e- KfBJESrft" 

E:^oTl^ (03WSBJSCA 2#fig) 0 
[0 0 2 5] *»l|tilli«<DU^-/<iaB^J:ixtf, ^ 

;o gfty-o-^r^s^^^-rv^— ^ 21,2 2m\$.x.z>tz 

^;bi*T^*fcfcfffil|i4 = ^>^e-- K7^- K^s^ 
|HlB3-e*:#4 3*>*— K«flEBfc*Jt (CMRR) # 

KG** ^^-^®ss^^2^0j^^i-(niK[i-efe^ , 

Sit* if VV — ^fflJi ^PRD (Partial Response Det 
ector:«f|J»/E«:«ltti|H]K) SrMtS i5C4ot^ 
5 0 I5(I^^, tl^flll, 112, 14 1, 
142, 15, Hl^^i/f, 171, 17 

20 2, 1 8 1, 1 8 2li§i^LT^5, 

[0 0 2 6 ] E16HEI 5 ^^-T ^[HlKtCioJj-S^ 
ft*yM7-^fflJ (PRD) «ri£«*r^i-|HlBia-C 

ffl-rsffifj»ft^-^>— fflz^-ffsf * >?mx*&>z> 0 me 

\C7jk£ti&£ h V — ?M 1 (i N gii 7 

1, 1 7 2, 1 8 1, 1 8 2 % *5j:t>\ h7^77^ 

— hill, 112, 141, 142, 15, 16 "Clffi 
Jt^tLtt^o h7y777^-h 1 1 1*5J:U?1 4 2 

2 (/« 2) CiJ; y^^^Um^ 
30 tb y h7^7 7 y-M 1 2, 14 1, 1 5*5 

-e^f^-0 1, 0 2©Si|SfiSi3lO«^-T*fe6o 4*5, ^ 
p C LKldSrt-6fii"JWf ^-0 1 *5J:U<0 2 60^-T ^ 

[0 0 2 7] HI 8 (iEl 6 (CTF-t^a^ 3/ — ?g$<Dm 

— (PRD) (i, flliJWff ^-0 1 *5 JitFtf 2 ^rffiUfflll- 

^^^trj:^, in 8 (a) *5it>*n]8 (b) (w^-rmw 

"H" (/0 1 ^-L-</U " L " ) "CiW»«** 2*Sft 
U-^yU "L" (/0 2^ASU^U "H" ) <D k % s El 8 

(a) i^^SttSJ: ISFfl-IBTWrii^ittStWif^stT 

*2«l/^!/ " H " Vt%, MS (b) (Cl^^ix^J: 
Jft£«l^^tT*>iXSJ|flBfl^tt, 3^n'U-^ (2) (7^A 
[0 0 2 8] ^±(C*5^T, ^ffll 7 1 *5J:U?1 8 2(7) 

50 fiSSrC i t L, gii 7 2*5j:t>*i 8 l office 2 <b-T 
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5 1 s zfohvm&wmc i, c 2 &\ 3cco^: : c i / 

(C1+C2) = ( 1 + e x p ( — T/ r ) ) /2 4:85 

t5:i*"CS5. ^:f:U r Wit fc«fc 

i-J: 5Jdi"ixtf J:u^s, *IRfcM:*&S:flMMSAa0) 

1 try h^Hl^urt^o 

[ 0 0 2 9] - coj: #»2 3EK«<z>J: s^ft 

v — k mi±. <o m * © j»* wjp * xft »eatK -e^-r a 

S^^yf 15, l 6j^J:Wy^-^2 l, 2 2H?pj- 

[ 0 0 3 0] 0 9 Id^SJxSJ: 51-, 3 ^Jfeftj-C 

2 1 te£Tf2 2(DAM£l$:*:tL^fo Y^l/is*? l 5 
o, l 6 0HLt««L, A»»4:a»ttaJ: 5Ki*o 

TV^, -r^t>^ s 3 ^g|5 2£>#A7Jk:I£ttk 

ttv-V-^/Hn^ K (^Itfft^ft^f) CD-O^— ^2 1 1, 
212 (221, 222) (DAt) t tfjTj t ORHd-ttt^ 
h ^ y ^ ir - PCS *$0t& $ ft*: h 

1 5 0 (1 6 0) *mtfZ>£ ?H4ot^ 

6 0 ::t\ ^y^-ir— ^lW»»*PCSfi, «ttf, 

06Oh7^77^-hl5 (16) 0MWfg ^ 0 1 

>v* u-^gfl 2 o^ATj^co^y ^KflsiiRin* 
{C, A^ifltBS WwW2ij3<t(;2 2) o^-- h 

[0 0 3 1] il 0tt*»W«z«-5U*>— ^@KW»4 

tmm3<D— «rit«sr^-rt><75-efc-B 0 Him 
hi o©niBia*:«#Bi±fcia»ia4r^ uri^. 01 

7 ^— hv<y^[gJK3 Sr4orocMOS>f w<— ^ 3 0 
1—3 0 4 tM»J* L, =» >v< u— ^ 2 OA*JS*@a^> 
>f * 2 1 *5«fcTJ« 2 2(OMraLT-f >v<— ? 3 

0 1 *3J:t/3 0 2 SrKtfT-f 2 1 OtU^tw^T/Il 

t ^-(C, -f ^ 2 1 jo £0*2 2(7)a^^cML 

X4 — ? 30 3 *3 J: 1/3 0 4 £82:ttT*< * 2 

2©a^fc»iH3-ti-S«fc 5l:iot^5 0 CM 

os^wn-^ 3oi- 3 0 4it mm*mmz.$c\&-t 

i*5«fco<3 0 2(cj:«9 2o©«flrj» (-0-^-^2 l 
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^ 3 0 3*3«fcO«3 0 4\C£<Q 2 0(7)jf ^CDTl 

[ 0 0 3 2] r ~T\ 01 0(C^^(H]gS(l N il lO £ 
3 0 4 coAffi^^v'a - h Lfc^ 7 ls-7m$tiii^tftZ:fa 

^iiias (3 0 2, 303) a*Rttfeftfc««t LTfciip 

[0 0 3 3] ^4$»jm ^^y^-K7^-K 
^•<^ ^Ini^3^^TCMOs-r w<— *-ofltoSl-<& * t 

co a^j*3 J: t^ffi -Jmmv^mm is tiX ^ ft urt 35 y - K 

(-ft 5 0 01 2liW:|^^^-/«(7)i5jl 

20 [0 0 3 4]HlltHl 2 k<Dttmi>>bWtbt>>te£ 0 

>- KO-< ^ 2 1 £5 J:t^2 2 ^rCMO S-f ^ 

2 1 0^J:^2 2 0 t ITMl, B9i:*t 
*3 3lllSfi!i:ra«^, 2 i 0&£Zf2 2 01; 

MttAfflAiifS^^j/f 2 0 lioJ:t;2 0 2 (0 

9 (C&tfSNMO S h^V-^^^ 1 SOio-J^l 601: 
>*/S) SrlK*trA»adS*»ftfeix5 J: 5fcftor^5 0 

[0 0 3 5] *^5l»J(anil ^>^<U~^g|S2 
OA^/it*S^(D-f W<— ^ 2 1 *5«tr5 2 2 (2 1 0*5cfc 
30 0*2 2 0) t>-£frX CMO S>T fXffi&TZZ t 

^xi/-^aii2(7)AM»J:t>'^^-K 
y ^ — HV^ .y * HIK 3 ^^:T CMOS^f ^ TtS^S 

[ 0 0 3 6 ] 01 3li*:|gn^(c:^-5 U>>— ^|eIK<7)^6 
^*Si^J^r^~tle]KH"C^5 0 0 1 3til 2<t(?HtK^ 

^0 LTi77 >7"HIKS (3 5 1, 3 5 2) $rHSf^, W^U 

/*$*ITI^£ 0 -Tft^^, 3y^i/-^9J2©ffiA (^ 
BKltti**) WltNMOS h7^^ 3 5 1 joJ:^ 
3 5 2T-ffi/&£*Lfc^ 7^7'|H]gS^PA(t> ^ 
ffl5 2 ©m*«*<o«*B^^wJS0ISffi*3H^^-< k« 
8$ftfeNMO S h7^^^ 3 5 1, 3 5 2 <£>Jl|fUj |nj 
mHI^re^ft^J: ?[:^7y7't5J: 5 (rftoT^So 

[ o o 3 7 ] 0 i 4 ^^-^<iajs©jB 7 

50 ms^mmtmm^, tv^ms (371, 372; 
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3 9 1, 3 9 2) SrRttT, «*<Offi*lg«4:/h$ < ffli 

«!*B&-OS>a>f * 3 0 6*5j;rJ3 0 7\Z*tLX, 

— * 3 0 6*5J:t*3 0 7©Atti#*ilS-S*9>' 
^0^3 7 1, 3 7 2ioJ:0'3 9 1 1 3 9 2 frlStta «k 

emmmtmmic twn2ooNMosh 

7y^^ 3 7 1,. 3 7 2 ; 3 9 1, 3 9 2|lj:^) ffijft 

[0 0 3 8] w<D«fc5K:, *»W©iB6 3M(llOT*5J:t5» 
7 3liSCT(^ J:^tf , = >v< u— ^fiB 2 (DmjjMm&f? 

:^aot, J: 0— J@^iSafSljf1s^pIfigi:/ < c-5o Ell 
5(1114 7 %K0y«r&Jg LfciaBSffllt^i-H 

T-feSo Ell 4 ct Ell 5 t©jt«^bflb*»4J: 5fc, 
EI 1 5 K^"f [§!»«-?«:, y?-2 0 1 i6j:t>*2 0 2 

fLAT (*5£t>\ ^W<-^ 2 0 0) h V 1/ X 

77^- h 2 0 1 &£tf2 0 2(D^^ 3/ ^ > PiNgm £ 

H5J:5i:4oti^o ft*5, -fyA-^301, 3 0 

2, 3 0 3, 3 0 4 te^ft-tTxCMO S * t L 
T«fiR£ix, >T ^ 3 0 6*5j:t*3 0 7Atti 

^Srtt-tf^^^iaBtt, Wtl2oONMOSh7 
^^^ 3 7 1, 3 7 2£5j:r>*3 9 1 , 3 9 2 J; Y) t» 

[0 0 3 9] El 1 6ttEJ 1 5 (C^-TlelgS (=* ? 
lslK2) coS&©cois]g8fi»JS:^-r0-efc5 o 0161:^$ 
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